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Abstract
Aim: The present study (PTDC/SAU-SAP/110799/2009) funded by the Portuguese Government (Fundação para a Ciência e Tecnologia –
FCT) aimed to test the effectiveness of a behaviour based intervention combined with a cognitive based one, designed to increase physical
activity levels in older adults at Primary Health Care Centres.
Method: A total of 108 participants aged over 65 years participated in the study. Participants were referred by their General Practitioner
(GP) and randomized by gender and marital status at the moment they started the program (single vs. couple), and allocated into one of
three conditions: goal intention, action planning, action planning and coping planning. All participants received a pedometer and a logbook
and were asked to register their daily number of steps for a period of 24 weeks. Study follows a longitudinal design with five assessments
over a 6-month after baseline.
Results: The test between subjects’ effects revealed an interaction between condition and participating in the study as single vs. couple.
Older adults participating as singles walked more steps on average in the condition goal intention plus action planning and coping planning,
whereas participants that entered in the study with their spouse, goal intention without any other planning intervention was the most
effective intervention.
Conclusion: The 24-week physical activity program based on the recent developments of behavioural-cognitive framework, has proven
useful increasing older adults daily walking behaviour.
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In older adults, health benefits due to regular physical activity have critical importance, contributing to lower
rates of all mortality causes, such as coronary heart disease, high blood pressure, stroke, type 2 diabetes,
colon cancer and breast cancer (World Health Organization [WHO], 2011). Physical activity contributes to a
lower risk of falling, less functional limitations, higher level of cardiorespiratory and muscular fitness, healthier
body mass and composition, higher levels of functional health, and improves independence and social
interactions which help preserve cognitive functions (WHO, 2011). Therefore, is highly important to focus on
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education and interventions that can persuade older adults that they should change their behaviour because it
has important consequences on their quality of life and longevity (Newsom, Kaplan, Huguet, & McFarland,
2004).
Physical inactivity has been considered one of the most important health problems in the 21st century (Blair,
2009) representing 1.5 to 3% of the total healthcare costs in the developed countries (Oldridge, 2008). Thus,
increasing physical activity in older adults is a mandatory public health intervention that may result in individual,
social, and economic benefits (Lamb, Bartlett, Ashley, & Bird 2002; WHO, 2011).
For the last few decades walking has been suggested as a particularly beneficial form of moderate physical
activity that can easily be linked with primary care (Gusi, Reyes, Gonzales-Guerrero, Herrera, & Garcia, 2008;
Orrow, Kinmonth, Sanderson, & Sutton, 2012), and as a more effective way of promoting physical activity for
older adults comparing to the general adult population (Kassavou, Turner, & French, 2013). Intervention in
Primary Health Care Centres is considered strategic for physical activity promotion among sedentary
population (Garrett et al., 2011; Orrow et al., 2012). The main reason is that 70 to 80% of citizens from
developed countries visit a General Practitioner (GP) at least once every twelve months (van Doorslaer et al.,
2006). In addition, GP’s recommendation for physical activity improves older adult’s quality of life (Guallar-
Castillón, Santa-Olalla Peralta, Ramón Banegas, López, & Rodríguez-Artalejo, 2004; King, Rejeski, & Buchner,
1998) and their interest in health (Gusi et al., 2008). However, people do not always follow the advice of their
GP when it comes to physical activity (Burke & Dunbar-Jacob, 1995) thus, developing strategies to help people
adhere to GP recommendations is needed (Atreja, Bellam, & Levy, 2005).
Physical activity behaviour change interventions should be based on theoretical models that explain and predict
physical activity (Booth, Owen, Bauman, Clavisi, & Leslie, 2000), using techniques such as goal setting,
planning, and self-monitoring (McMurdo et al., 2010). Social cognitive theories, like the theory of planned
behaviour, assumes that a certain behaviour can be predicted by intention – the individual motivation to perform
the behaviour (Ajzen & Fishbein, 1977). One of the main problems seems to be the link between intention and
behaviour – people intend to perform the behaviour but do not act (Sheeran & Webb, 2016). According to
Hardeman et al. (2002) “the theory of planned behaviour has rarely been applied to interventions (…), and it is
most frequently used to measure process and outcome variables and to predict intention or behaviour
(change), and less often to develop the intervention” (p. 148).
Recent interventions focused on volitional (post-intentional) processes (Koring et al., 2012). Planning
interventions to increase health behaviour (Gollwitzer & Sheeran, 2006) have been suggested as an alternative
to build the bridge between intention and behaviour by purposing more proximal factors that facilitate the
translation of the intention into action (Schwarzer, 2008). The planning intervention distinguishes action
planning and coping planning has components of a volitional phase (Schwarzer, 2008). Action planning allows
to plan when, where and how to perform the behaviour (Norman & Conner, 2005; Scholz, Schüz, Ziegelmann,
Lippke, & Schwarzer, 2008; Sniehotta, 2009; Wiedemann, Lippke, Reuter, Ziegelmann, & Schüz, 2011), and
coping planning allows addressing strategies to overcome behaviour maintenance barriers (Sniehotta, 2009;
Sniehotta, Schwarzer, Scholz, & Schüz, 2005). Evidence supports physical activity behaviour change using
these predictors (Gollwitzer & Sheeran, 2006; Hagger & Luszczynska, 2014; Koring et al., 2012; McEachan,
Conner, Taylor, & Lawton, 2011). Van Stralen, De Vries, Mudde, Bolman, and Lechner’s (2009) literature review
shows that action planning predicted physical activity and that coping planning predicted long-term physical
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activity initiation and maintenance. However, according to French, Olander, Chisholm, and Mc Sharry (2014), to
plan or control behaviour may require more effort which in turn may explain the smaller results observed in
physical activity interventions with older adults, possibly due to decreases in executive function in this specific
age group. Additionally, goal setting and self-monitoring using a pedometer is a behavioural based intervention
that seems to be associated with significant increases in physical activity (Bravata et al., 2007), long-term
changes in physical activity behaviour (Chase, 2013), and working as a possible motivational strategy to
maintain older adults in physical activity interventions (McMurdo et al., 2010). Moreover, despite that cognitive
based interventions and the combination of behavioural and cognitive interventions were successful in
changing physical activity behaviour (Chase, 2013), more research concerning action planning and coping
planning influence on physical activity in healthy older adults is needed (van Stralen et al., 2009).
Social integration is one of the factors within the social factors that influence older adults’ health and quality of
life behaviours (Gellert, Ziegelmann, Warner, & Schwarzer, 2011). The spousal or intimate partner becomes
especially relevant during ageing as spousal’s tend to spend considerable more time together due to decreases
in their social networks and connections because of retirement, loss of contact, and mortality (van Solinge &
Henkens, 2005). Health behaviours, such as physical activity, are influenced by spouses, thus partners can
encourage health promotion behaviours (Umberson, 1987) or influence health-damaging behaviours
(Stimpson, Masel, Rudkin, & Peek, 2006). Few studies have examined the link between marital status and
physical activity in longer-term marriages such has in older adults. Some studies reported higher levels of
physical activity in older adults couples (Garcia & King, 1991; Irwin et al., 2004; Pettee et al., 2006; van Gool et
al., 2006), other studies found no association between marital status and physical activity (Booth et al., 2000;
King, 2001), and Hong et al. (2005) only found association when couples have similar levels of physical activity.
When physical activity levels were different, the association was not found. Older adult couples seem to be
more likely to adhere to physical activity programs than singles (Gellert et al., 2011; Wallace, Raglin, &
Jastremski, 1995). In Gellert et al. (2011) intervention, couples substantially increased their physical activity
levels, while for single older adults this did not change. Findings concerning spousal relevance for older adults’
physical activity initiation and maintenance are inconsistent (Pettee et al., 2006) and there’s a lack of
intervention studies that include intimate partners and compare different types of partner status (Gellert et al.,
2011).
The PTDC/SAU-SAP/110799/2009 project was a longitudinal study funded by the Portuguese Government
(Fundação para a Ciência e Tecnologia – FCT) that aimed to test the effectiveness of a behaviour based
intervention combined with a cognitive based intervention designed to increase older adults daily walking
sessions in five Health Care Centres of a Group of Health Care Centres (ACES) in Oeiras, Portugal. In the
present study, we tested three different behavioural and cognitive strategies: goal intention intervention (G),
action planning intervention (AP) and action planning and coping planning intervention (CP). Based on recent
research (Chase, 2013; van Stralen et al., 2009), we expect that the combined strategies will be more effective
in increasing older adults’ walking behaviour than single behavioural or cognitive strategies.
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The Oeiras’ Center serves a population of 175,000 residents of which 32,543 (19% of the total population) have
more than than 65 years old, 12,978 (7% of the total population) are males and 19,565 (11% of the total
population) are females. We invited all patients over 65 years old that were registered at the five Primary Health
Care Centres in which their assigned General Practitioners (GP) agreed to participate in the study. Inclusion
criteria were community-dwelling aged 65 and older, identified by their GP as sedentary but with physical
capabilities to increase physical activity levels by daily walking, and with absence of co-morbidities that would
constitute contra-indications for participation. Participants were excluded if they were already engaged in 20 or
more minutes per day of moderate or intense physical activity, had psychiatric morbidity, physical condition that
prevents physical activity, illiteracy, moderate to severe cognitive impairment (less than 22 points for 1-11
school years or less than 27 points for more than 11 school years on the Mini-Mental State Examination –
MMSE; Guerreiro et al., 1994), or had lack of interest in participating. The use of assisted devices to walk was
not considered as an exclusion criterion.
Procedures
Study design, procedure, and informed consent were approved by the Ethics Committee of the Portuguese
Health Department and carried out in accordance with the Declaration of Helsinki. Written informed consent
was obtained from all participants prior to intervention.
The principal investigator (PI; C.C) met with GP’s at all five Primary Health Care Centres to advertise, promote
the study, and ask for GP’s participation and referrals. At the end of the meeting GP’s received the following
documentation: leaflets advertising the study, written information with the inclusion and exclusion criteria for
participation, and a form to insert contact information of the patients that agreed to participate. Weekly e-mails
were sent to GP to remind them to continue referring participants to the study. Posters and leaflets advertising
the study were posted in all patients’ waiting rooms. GP handled the contact information of patients that agreed
to participate, sending it to the researchers. Potential participants were contacted by phone by the researchers
to double-check the inclusion and exclusion criteria and schedule a face-to-face session in which the study was
explained in more detail and where the written informed consent was obtained. Participants were randomized
using a computerized program (Research Randomizer) in advance by the PI. Randomization was revealed to
experimenters and participants upon agreement to participate in the study and before the baseline assessment,
taking into consideration the categories gender and marital status (single vs. couple). During baseline
assessment, anthropometrical measures (weight, height, waist circumference, body mass index, and blood
pressure) were collected, and a questionnaire about physical and mental health was filled. Pedometers (Yamax
SW-200) were given to all participants and they were asked to record their daily number of steps during a week
in a logbook that was also provided by the researchers. Explanation and training with the pedometer and how
to log the daily number of steps was provided. This first session took approximately 90 minutes. One week after
baseline, all participants met with the experimenters for a face-to-face interview in which the number of steps
walked during that week was assessed and established as baseline. Participants then received one of the
following instructions: participants allocated to the Goal Intention Intervention (G) were asked to set a goal in
terms of number of steps for next 3 weeks taking in consideration their average number of steps at baseline.
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Participant’s allocated to the Action Planning Intervention (AP) received the same instruction and were also
asked to specify where, when, how and with who would they walk. Participants allocated to the Action Planning
and Coping Planning Intervention (CP) received the same instruction as participants in the Goal Intention
Intervention (G) group, also they were asked to identify and write down the possible barriers to the achievement
of the goal and how would they overcome those barriers. All participants were asked to gradually increase their
daily number of steps but not surpass the WHO’s recommendation of 10000 steps per day. Face-to-face follow-
up sessions were then scheduled with the participants at the 4th, 8th, 16th and 24th week. Session’s
appointments were confirmed with a reminder phone call the day before. VM and JP guarantied baseline
assessment, intervention, and follow-up sessions. Participation was voluntary and without payment. All
sessions took place at the Health Care Centre in which participants were registered.
Measures
During baseline, interviews we obtained data on participants demographics (Table 1), including age, living
status, comorbidities (cholesterol, diabetes, hypertension, heart disease, osteoarticular disease, and presence
of pain) and lifestyle indicators (tobacco and alcohol consumption, time spend seated and watching television).
The primary outcome objectively measured was daily steps, through a pedometer Yamax SW-200. This
instrument is considered a physical activity reliable measure for older adults (Tudor-Locke, Williams, Reis, &
Pluto, 2002). Participants wore the pager-sized device on the waistband during all day (from the moment they
woke up in the morning until the moment they went to bed at night) for one week in order to achieve the
baseline number of steps average (Hilgenkamp, Van Wijck, & Evenhuis, 2012). After the randomization they
wore it 7 days a week for another 23 weeks. Outcome measure was assessed before randomization at
baseline and at 4, 8, 16 and 24 weeks by the experimenters.
Data Analysis
Statistical analysis were performed based on the Intention-to-Treat (ITT) and the Last Observation Carried
Forward (LOCF) analysis, using data from the 108 randomized participants. Univariate analysis of covariance
(ANCOVA) was used for mean comparisons made between the G, AP, and CP intervention groups at 24
weeks, controlling baseline values. Analyses were run using SPSS version 17 (SPSS, INC., Chicago, IL).
Posteriorly to data insertion, a psychologist not involved on the research checked 100% data for primary
outcome entered for errors. For the primary outcome, 100% of the data was checked.
Results
The study took place between September 2011 and April 2013. A total of 498 participants were referred by a
GP and enrolled in the present study. Of these, participants 107 were not reachable by phone, whereas 391
were contact and assessed for eligibility. A total of 250 participants were excluded: 171 did not meet inclusion
criteria, 79 were not interested in participating. We have randomized 141 participants, but 37 did not show up
for baseline assessment session. A total of 108 participants had baseline assessment interviews and all
returned for the intervention session one week later. To the Goal intention intervention we allocated 26
participants, 24 were allocated to the action planning intervention, and 28 were allocated to the action planning
plus coping planning intervention. A total of 78 participants finished the six months’ intervention. Figure 1 shows
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the participant’s flowchart through the study. Recruitment, retention and drop-out rates will be discussed
elsewhere (Morais et al., 2017, submitted). At baseline, the three intervention groups were well balanced
regarding age, gender, and marital status (Table 1). There were no significant differences between the three
groups at baseline for living status, body mass index (BMI), waist circumference, systolic blood pressure,
comorbidities, pain, or lifestyle indicators (p = .79). No significant differences were found at baseline in the
average number of steps walked per day between participants gender (p = .117) and singles vs couples
(p = .098).
Figure 1. Participant’s flowchart through the study
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Table 1
Baseline Characteristics for Eligible Participants
Characteristic Goal Intention Group (n = 36) Action planning (n = 37) Coping planning (n = 35)
Age, M ± SD 73.2 ± 5.6 71.4 ± 4.0 71.2 ± 4.2
Gender, n (%)
Women 21 (58.3%) 20 (54.1%) 20 (57.1%)
Man 15 (41.7%) 17 (45.9%) 15 (42.9%)
Living Status, n (%)
Alone 6 (16.7%) 6 (16.2%) 2 (5.7%)
With sons 1 (2.8%) 2 (5.4%) 3 (8.6%)
With a partner 24 (66.7%) 23 (62.2%) 24 (68.6%)
Partner and sons 2 (5.6%) 6 (16.2%) 5 (14.3%)
Partner or Sons and other relatives 3 (8.3%) 0 (0.0%) 1 (2.9%)
Body Mass Index (BMI), M ± SD 28.70 ± 4.71 29.82 ± 4.87 27.94 ± 4.76
Waist Circumference (WC) (cm), M ± SD 101.77 ± 11.52 105.81 ± 12.25 103.76 ± 10.86
Systolic Blood Pressure (mm hg), M ± SD 139.60 ± 19.65 140.76 ± 16.80 122.92 ± 15.59
Cholesterol, n (%) 17 (47.2%) 20 (54.1%) 22 (37.1%)
Hypertension, n (%) 20 (55.6%) 30 (81.1%) 24 (68.6%)
Diabetes, n (%) 5 (13.9%) 8 (21.6%) 6 (17.1%)
Hearth Disease, n (%) 7 (19.4%) 4 (10.8%) 7 (20.0%)
Osteoarticular disease, n (%) 23 (63.9%) 23 (62.2%) 25 (71.4%)
Pain, n (%) 26 (72.2%) 22 (59.5%) 27 (71.4%)
Tobacco consumption, n (%) 2 (5.6%) 1 (2.7%) 1 (2.9%)
Alcohol consumption, n (%) 17 (47.2%) 22 (59.5%) 15 (42.9%)
Time Spent Seated (TS) (hours), M ± SD 4.64 ± 1.80 4.62 ± 1.81 4.95 ± 2.54
Time Watching TV (TV) (hours), M ± SD 3.61 ± 2.04 3.55 ± 1.80 2.96 ± 1.52
Steps per day 3962.36 ± 1452.14 4552.38 ± 2046.58 3954.78 ± 1933.68
We did a 2x3 (marital status by treatment) ANCOVA, with number of steps walked after the intervention as the
dependent variable, and number of steps walked at baseline as the covariate. The ANCOVA revealed an
interaction between the experimental manipulation (goal intention, action planning, or action planning with
coping planning) and participation in the study as single vs couple (F(2, 101) = 6.209, p = .003; Figure 2 shows
details).
Figure 2. Interaction between subjects’ effects for the experimental manipulation for intervention and participation in the
study as single vs couple.
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For the total sample, there were no differences between forming goal intention, forming action planning, and
forming action planning with coping planning to overcome possible barriers to achieve the goal. All
interventions were highly effective to increase daily walking behaviour until the 8th week (increase was 32.8%
for the total sample).
Figure 3 shows how many steps participants walked per day, on average, in the different conditions, evaluated
at five moments in time: baseline, after 4 weeks, after 8 weeks, after 16 weeks and after 24 weeks.
Figure 3. Total number of steps walked per week: Individuals vs couples by condition.
Discussion
This intervention achieved a considerable increment of 32.8% in daily physical activity for our older adults’
sample. The mainly concern is how to maintain the achieved behaviour for a long run. The physical activity
behaviour of walking seems to be very specific and therefore, for single older adults, the combined intervention
of forming goal intentions with action planning and coping planning was effective for initiating and maintaining
physical activity levels, as suggested in van Stralen et al. (2009) and Chase (2013) reviews. Contrary to
findings in French et al. (2014) systematic review, in the absence of cognitive limitations older adults seem to
benefit from planning when, where, and how to perform their daily walking behaviour, just has suggested by the
Health Action Process Approach model (HAPA; Schwarzer, 2008).
Research concerning spousal relevance for older adults’ physical activity initiation and maintenance are
inconsistent (Pettee et al., 2006). Some studies reported higher levels of physical activity in older adult couples
(Garcia & King, 1991; Irwin et al., 2004; Pettee et al., 2006; van Gool et al., 2006), other studies found no
association between marital status and physical activity (Booth et al., 2000; King, 2001). Our findings suggest
that the combined strategy (G+AP+CP) was detrimental for participants that entered in the study as couples.
Although counter-intuitive, this result may have several explanations. It is possible that the members of couples
that participated in the study had different levels of physical activity, and the least fit member may have limited
the other, as suggested by Hong et al. (2005). However, given the complex and highly tailored intervention, it
seems more likely that couples had different preferences concerning when, where, and how to perform their
daily walking, and one of them or both may give up their own action planning. For couples, the simple
behaviour based intervention (forming goal intention and using a pedometer to assess steps) had better results
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concerning initiating and maintaining a higher level of physical activity. Future research could explore the
possibility of applying behavioural strategy plus action planning and coping planning to both partners
simultaneously.
The program accomplished the goal of increasing sedentary older adults’ physical activity levels in the Primary
Health Care context. Considering the arrival point at 24 weeks, participants walked more if they were
participating in the study as singles in the condition pedometer plus action planning with coping planning, and if
they were participating as couples using the pedometer without any other planning intervention. For couples, to
set a goal of daily steps to achieve and to give them a pedometer seems to be the best strategy to increase
daily walking behaviour.
Although we have also achieved some interesting findings by applying and testing behavioural-cognitive
theoretical constructs and somehow contribute to increase the studies concerning spousal relevance for older
adults’ physical activity, this study has several limitations. The sample size was relatively small, particularly the
number of participants as couples (n = 44). Results revealed a trend but they cannot be generalized, therefore
future studies can focus on clarifying this issue. Additionally, the outcome measure was the self-reported
number of steps per day that were registered by participants in a logbook. More user-friendly and sophisticated
technology that records and registers daily steps in a database and do not require effort would probably be
more useful and may help decrease drop-out rates (Morais et al., 2017). The importance of behavioural-
cognitive theoretical based interventions to improve older adults’ physical activity has been emphasized in
recent research. The 24-week physical activity program presented in this study, carried out in the Primary
Health Care context, and based on the recent developments of behavioural-cognitive framework, has proven
useful increasing older adults daily walking behaviour. Future research can highlight which cognitive strategies
can improve older adults’ couples’ physical activity behaviour.
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